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Dedication:

This Honors Capstone Project Write-Up is dedicated to both my science and art professors, who
have enabled me to explore these two fields of study while in college. I would also like to
dedicate the completion of my Honors Diploma to my wonderful parents, who have always
loved and supported me in all of my endeavors.
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Abstract
This Honors Project Write-Up serves as an explanation of this project’s importance as
well as a summary of the processes used to complete this work and its relation to the overall
theme explored throughout these pieces called: “The Art of Science”. This project series is
consisted of four projects that were created and completed throughout the duration of the Spring
2019 semester.
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Introduction
Throughout the past few semesters, I have explored the technique of printmaking and
have learned various skills within this specific art form. During the Spring 2019 semester, I was
able to learn about the processes of etching and relief printmaking. My Honors Capstone Project
consists of four projects that were completed in the ARS 381 course offered at The University of
Alabama in Huntsville. These projects required me to create matrices in wood and copper and
then print from them. Each project interacts with one another under my overall theme “The Art
of Science.”
The theme I chose to explore during this project series is “The Art of Science.” This
theme allowed me to combine my love for art and passion for science in a way that fascinates
both the artist and the scientist in me. Throughout my time at The University of Alabama in
Huntsville, I have always been on track to graduate with a Bachelor of Science in Biological
Sciences. It wasn’t until my junior year of college that I decided to add the art studio minor onto
my degree track. Art had always been a hobby, but it was not something I ever thought I could
pursue in college.
Once I began working in a lab and started to gain more exposure to the field of biology, I
started to see the beauty found in the natural world. I would look at slides under the microscopes
and note the colors and shapes of various organisms, bacteria, and fungi that are created by
nature alone. I saw that there was beauty in science, and art can be found in the most unlikely of
places, even in a piece of onion.
As I started my art classes, I had difficulty deciding what I wanted my art to say about
me. The realization did not come to me until right before I started this project series. I am a
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biology student. During my whole academic career, I have been a biology student, I am about to
graduate with a biology degree, and I have loved every minute of it. Why not let my art say that?
With this project and theme, I want to show others that art is all around us, and that you can
combine art and science – nature has already done it.
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Project 1: “Pediculus humanus corporis”
For my first art piece, I was required to take a photo of an object I had observed in “real
life” and then recreate it in a relief woodblock print at an edition of 5 on Lennox paper. Relief
printmaking is a printing method in which ink is applied to the high surfaces of a matrix, not the
recessed areas, and is printed. The final image had to measure at 10.75 x 14.75 inches and be
created using at least two different colors – I chose to use three. This print was also required to
be a bleed print, meaning the printed image went beyond the edge of where the sheet of paper
would be trimmed. A Japanese registration process known as kento registration was used in the
creation of this print. This registration process helps the printer ensure that each layer of the
image is perfectly registered throughout the entire printing process.
Materials and Methods
There is a lot of prepping that goes into printmaking before the image can be carved and
printed. The first step is to plan the image that will be printed and create a pattern of it that will
be traced onto the matrix, in this case, the woodblock. The pattern for this project was drawn
onto a piece of tracing paper. In order to ensure that the kento registration would not interfere
with the image, lines a half inch away from the bottom and left side of the tracing paper were
drawn. Lines a half-inch from the bottom and right side of the woodblock were also drawn to
align with the tracing paper. The orientation of the image was landscape.
Once an outline of the image was drawn onto the tracing paper, the kento registration
used in creation of this project was carved into the woodblock. Two small notches were created
at the base of the woodblock. One notch was carved as a straight-line quest a short distance from
the lower left-hand hand corner. The second notch was carved as a right-angled guide at the
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lower right-hand corner of the woodblock. These guides were created to ensure the registration
of the image is consistent throughout the printing process.
After the kentos were carved into the woodblock and a pattern of the image was created,
the image had to be transferred onto the woodblock. In order to do so, the piece of tracing paper
was placed in the kento notches and taped into place. Using a piece of transfer paper, the image
was then traced onto the block. Once the image was completely transferred, the woodblock was
covered in Shellac to ensure the outline of the image would not fade away.
It was then time to prepare the inks. The image I chose to print required that I create a
light brown, dark brown, and black. Litho ink, transparent base, and a modifier known as
Setswell was used to create these colors. To make the light brown, 1 part rubine red, ½ part
process blue, 2 ¼ parts yellow, and 11 ¼ part transparent base were mixed using a pallet knife
along with a quarter size amount of Set Swell to help loosen up the ink. The dark brown was
created using 4 ¼ parts rubine red, 2 parts process blue, and 10 parts yellow. The black was just
pure black litho ink with a little Setswell added.
Once the inks were prepared, the carving and printing began. There was a total of three
stages of carving that were completed during this process. During the first stage, everything that
I wanted to be white in my print, in this case the background, was carved away using a set of
carving tools. After all of that was carved away, the first layer was printed. A thin layer of the
light brown ink was rolled onto the woodblock. Once the block was inked, it was time to go
through the printing press. The block was laid on the press with the paper, news print, and a
piece of chipboard laying on top of it. Once that was all run through the press, the body of the
image that was to be light brown was now printed on the paper. During the second stage of
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printing, the body of the image that was printed light brown was carved away and all that was
left was what I wanted to be printed dark brown. Once the block was inked, it again went
through the printing press with the piece of paper containing the light brown image already
printed on it. After the second pass, the dark brown details were printed on top of the light brown
body from the first pass. The third and final stage of printing consisted of carving away the dark
brown details leaving the circular outline around the image. The block was inked one final time
and the black was printed creating a frame around the image.
Relation to Theme
The first image I chose to express my theme “The Art of Science” was of Pediculus
humanus corporis, a body louse, that I observed under a microscope during my microbiology
lab. My entire theme was created with the idea that I revisit images that I saw during some of my
biology classes and then somehow recreate those using art. This image of the body louse was
something I had to view and was fascinated with. At a magnification of 100x, I was able to see
details of a creature that could not be seen with the naked eye. My print recreates that image with
an artistic twist. By creating a bleed print with a solid black border, it looks as the person
viewing this print is actually looking through a microscope and peering at a slide of a body louse.
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Pediculus humanus corporis
2019
Woodblock
Sarah Mowery
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Project 2: “Human Blood Cells”
For my second art piece, I created a two-block relief print at an edition size of 10 using a
Chinese rice paper. Using two woodblocks, I carved three layers that would overlap one another
to create one overall image. I then printed the first two carvings using two different colors, and
the overlapping of the two wood blocks created a third color. The third image was carved and a
fourth color was printed.
Materials and Methods
Before I began carving into the woodblocks, I first had to prepare both blocks. A Chinese
printing registration was used in this project. An X-Acto knife and a bull-nose chisel were first
used to clear away a ½ inch border around the 19X24.5-centimeter image size, leaving about
6-centimeters of space at the top of the block. At the top of the block, ½-centimeter down, two
small notches were carved away at the left and right-hand sides. This allowed a space for your
thumbs to rest when setting down the paper. Using a pencil, a small line was drawn at the
top-center of the block to help accurately place the paper on the block. Once the registration was
carved, a piece of clear packing tape was placed over the registration, and the block was sealed
using beeswax.
The image for this piece was created after the woodblock was prepped. The final image
for this print was of red and white blood cells that seemed to be viewed from under a
microscope. After drawing the full image on tracing paper, I traced everything I wanted to be the
red blood cells on one woodblock and then everything I wanted to be white blood cells on the
second woodblock. These images were transferred using carbon transfer paper.
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Once the two images were traced, I prepared the inks used for printing this image. The
first color I made was the light pink that would be the red blood cells. This recipe called for ¾
part red, ¼ part yellow, and 31 parts translucent base. The second color I mixed was the light
purple used for the white blood cells which consisted of 1 part red, 1 part blue, and 14 parts
translucent base. The black ink was used to print the surrounding frame around the blood cells.
The modifier Setswell was added to all three colors to help loosen up the inks.
After the inks were mixed, I began carving into the woodblocks. Just like the first piece
in the series, this print would be made using the relief printmaking technique. Using the chisel,
U-gouge, and V-gouge carving tools, I began carving away everything I wanted to stay white on
the first block. The first woodblock contained the image of the red blood cells. Once the
background was carved away, the block was inked with the light pink. The Chinese rice paper
along with a piece of newsprint and a blanket were carefully placed on top of the woodblock and
run through the printing press. The image of the red blood cells was now printed. The second
woodblock contained the image of the white blood cells. Everything that I wanted to stay white
on the second block was carved away. Once the background was carved away, the block was
inked with the light purple. The same paper with the red blood cells printed on it was placed on
the second block along with the newsprint and blanket. All of those components were sent
through the printing press, creating the image of the white blood cells. Using the second wood
block once again, the parts of the block that were the white blood cells was carved away leaving
just the circular outline that surrounded the image. The block was inked with black and put
through the press with the same piece of paper used in the first two passes, creating the frame
surrounding both the red and white blood cells.
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Relation to Theme
As seen in my first print, I revisited the idea of taking an image I saw in one of my
biology labs and recreating it using an art technique. This time, I chose human blood cells. A
drop of blood to the naked eye simply looks like a drop of red liquid. However, when viewed
under a microscope, you can see the intricacy and detail of each individual blood cell. Some have
never seen their blood viewed this way, and do not realize it is composed of little individual cells
that come in all shapes and sizes. My piece was created with this thought in mind so that others
may view the beauty of the human body as seen through science.
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Human Blood Cells
2019
Woodblock
Sarah Mowery
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Project 3: “Onion Cells”
For my third art piece, I used the intaglio printmaking technique known as etching and
aquatint on a copper plate. Intaglio printmaking is the process of creating scratches or cuts into a
matrix and then adding ink that will be held below the surface of the plate. The places where the
ink seeped into the sunken areas is what will be printed. The final edition size was 5 printed on a
type of paper called Rives BFK. As part of the assignment, I had to also create at least three
proofs demonstrating the steps I used to create my image. The third proof was the final state of
my image.
Materials and Methods
As always, I had to first prepare my matrix. For this project, I was tasked with printing
off of a 6 x 9 inch copper plate. Using a file, I beveled all four edges of the plate and rounded off
the corners to help ensure the paper would not get torn when run through the printing press. The
edges were then smoothed over using a burnisher and a drop of oil. Scratches on the surface of
the plate were removed using 320 grit sandpaper and fine steel wool. A backing of clear packing
tape was place on the back of the plate along with a tail made of the tape folded in on itself. This
tail was simply a long piece of tape that hung off of the plate, and was used to help dip the plate
in the acid ferric chloride.
Before adding what is called the ground to the copper plate, the plate had to be degreased.
The ground is used to protect the copper from getting eaten away from the reagent ferric
chloride. If not degreased properly, the ground will not stay on. The plate was first run under
cold water. Using a clean sponge, a dab of polisher called Bar Keepers Friend was wiped onto
the plate. The plate was again rinsed with water and then blotted completely dry.

15
After the copper plate was degreased, the ground was added to the surface of the plate.
Using a clean foam brush, a thin and even layer of liquid hard ground was brushed onto the
copper plate. Once coated, the plate had to sit under the ventilation hood for 10 to 15 minutes.
As I prepared my copper plate, I began thinking about the image I wanted to create for
this piece. I decided to recreate a slide of onion cells I saw in a biology lab during my freshman
year of college. Once I had this image in mind, I drew it on a piece of tracing paper. As soon as
the hard ground was dry, I used a piece of red transfer paper dusted with iron oxide to transfer
my image to the copper plate.
Once the image was traced onto the copper plate, I began drawing the heavy line detail of
the image into the plate using a tool called an etching needle. After all of the heavy line work
was drawn, I submersed the copper plate into the bath of pharacloride and etched it for about 20
minutes. The tail of tape allowed me to clip the plate to the top of the bath, so that the plate
would not get lost. During this time, the ferric chloride ate the copper that was exposed from the
etching needle and left everything that was covered with the hard ground untouched. The longer
the plate stays in the pharacloride to etch, the darker the line weight would be.
After the 20 minutes was complete, the copper plate was placed in a tray and taken to the
sink to be rinsed off. The tail was removed, and newsprint was used to blot the plate dry. Once
the plate was completely dry, a solvent called Mineral Spirits was used to remove the hard
ground. The plate was then ready to be inked and printed.
While the inks were being prepared, the pieces of Rives BFK had to soak in the water for
at least 15 minutes. Blue etching ink with a dab of Easy Wipe were used for the creation of this
print. A phonebook was placed under the copper plate during the inking process. Using a small

16
piece of chipboard, ink was added to the surface of the plate. The pressure used when smoothing
the ink over allowed the ink to seep through the grooves made by the etching. Once the plate
contained a thin even layer of ink, a piece of tarlatan was used to slowly wipe off the excess ink.
The entire plate was treated when moving the tarlatan in a circular motion across the plate. When
most of the ink was gone, a clean piece of phonebook paper was used to polish the top.
Before running the plate through the press, the paper that had been soaking in the water
had to be blotted so that there were not any shiny wet spots left on the paper. After the paper was
prepared, the paper, newsprint, and the three printing blankets were placed on top of the copper
plate and run through the printing press. The first proof was made showing the first stage of this
image: the heavy line weight. The plate was then cleaned off entirely using Mineral Spirits and
isopropyl alcohol, and the second stage was ready to be etched.
To etch the second proof, the same steps of degreasing the plate, covering with hard
ground, and drawing with the etching needle was repeated. This time, the light line weight was
drawn onto the plate. Once the light line weight was added, the plate was left to etch in the ferric
chloride bath for 3 minutes. Same as with the first proof, the copper plate was then rinsed with
water, blotted dry, and wiped down with Mineral Spirits. After proceeding with inking the plate,
the second proof was printed demonstrating both the first and now second stages of this print: the
heavy and light line weight.
The technique of aquatint is the third element added to the final proof of this print.
Aquatint is a process of etching that only produces areas of tones and gradients rather than lines.
Before adding an aquatint, the plate had to be cleaned and decreased. Spray paint was then added
to the copper plate as the ground. Using a 50/50 coverage, the paint was sprayed onto the plate
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and left to dry. The 50% of copper not covered by the spray paint was eaten away when exposed
to the pharachloride while the other 50% of copper covered was left untouched. Once the spray
paint was completely dry, the plate was added to the ferric chloride bath for 3 minutes. Same as
with the first two proofs, the copper plate was then rinsed with water, blotted dry, and wiped
down with Mineral Spirits. After proceeding with inking the plate, the third and final proof was
printed demonstrating the first, second, and now third stages of this print: the heavy and light line
weight as well as the gradation and texture of the background created by the aquatint.
Once the final proof was made, it was time to print the edition. The backing on the plate
was removed and 5 more identical prints were created.
Relation to Theme
Unlike my first two projects, I did not include the black border around this print. Rather
than creating an image that look like it was being viewed under a microscope, I wanted the
viewer to feel like they were looking directly at the slide. Again, the beauty of the onion cells
and their geometric shapes seem like works of art to me. It is amazing to think that nature
produces this phenomenon on its own. Science oftentimes exposes this beauty of genetic makeup
which is something I wanted to convey and illustrate in my work.
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Onion Cells
2019
Etching, line and aquatint
Sarah Mowery
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Project 4: “The Cell Cycle”
For my fourth and final art piece, I created a series of four prints demonstrating the
intaglio printmaking techniques, etching and aquatint, that were used in my third art project.
Rather than using just one copper plate, I used four smaller ones that contained four different
images, one on each plate. The edition size for this project was 4 copies of the 4-part series of
prints, creating 16 prints total. Each stage of the printing process was proofed as well. All of the
prints were printed on Rives BFK.
Materials and Methods
The printing process for this fourth project is very similar to the last. Using the back of
the copper plate that I used in the third project, I cut the plate into 4 pieces that each measured at
3x4 ½ inches. Rather than creating a pattern of the images and then tracing them onto the plates,
I instead decided to free hand them onto the plates when they were ready to be drawn on with the
etching needle.
After preparing, decreasing, and adding the hard ground to all 4 plates, the dark line work
was draw into each plate using an etching needle. Once the line work for each image was drawn,
the four plates were placed in the ferric chloride bath for 20 minutes. The plates were then rinsed
with water, blotted dry, and the hard ground was removed using Mineral Spirits. After inking
each plate with magenta etching ink, the first proofs of all four images were printed on pieces of
Rives BFK. The first proofs of each plate illustrated the heavy line work of each image.
Once the first proofs were pulled, the ink on the copper plates had to be completely
cleaned off with Mineral Spirits and isopropyl alcohol. After degreasing the plates and adding
the liquid hard ground, the light line work was draw into each plate using the etching needle. The
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plates were then added to the ferric chloride bath and left to etch for 3 minutes. Same as with the
first proof, the copper plates were rinsed with water, blotted dry, and wiped down with Mineral
Spirits. After proceeding with inking the plates, the second proofs for each of the four plates
were printed demonstrating both the first and second stages of the prints: the heavy and light line
weight of each image.
Much like my third project, the final step in this project was the addition of an aquatint.
However, instead of the aquatint being the background of the image, it was this time a controlled
shape within each of the four images. Much like in the “Onion Cells” project, a layer of spray
paint with a 50/50 coverage was added to each of the copper plates. I then went through with a
Sharpie paint marker and colored in everything I did not want to be eaten away by the ferric
chloride. The only parts of the copper that were left exposed were the shapes I wanted etched on
each of the plates. Once the spray paint was completely dry, the plate was added to the ferric
chloride bath for 15 minutes. Same as with the first two proofs, the copper plate was then rinsed
with water, blotted dry, and wiped down with Mineral Spirits. After proceeding with inking the
plate, the third and final proof was printed demonstrating the first, second, and now third stages
of this print: the heavy and light line weight as well as colored in shapes created by the aquatint.
Once the final proofs for the four images were made, it was time to print the edition. The
backing on the plate was removed and 4 more of each these images were printed.
Relation to Theme
One of the most important topics learned in biology is the cell cycle. It’s taught in grade
school and has been revisited in many of my college-level biology courses. I chose to illustrate
the four stages of the cell cycle in four different intaglio prints. This project allowed me to revisit
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a topic known to all biologist while continuing to explore the printmaking processes of etching
and aquatint. Being my last project in this series, I wanted to also commemorate my semester
using the theme “The Art of Science.” Much like the cell cycle, these projects allowed me to
explore a theme that ended up taking me back to the start of my academic career as a biology
student. Life oftentimes comes full circle.
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The Cell Cycle
2019
Etching, line and aquatint
Sarah Mowery
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Challenges and Performance
For the first relief print project using a woodblock, I was nervous going into it. I had
completed one relief woodblock print during a previous class, and I did not like the process very
much. I had difficulties carving into the wood without it splitting as well as with properly
registering my prints. When I started this project series, I knew wood was going to be one of the
matrices we were going to work with. I ended up gaining a better understanding of the process
the second time, and faced less challenges when carving into the wood. Both of my prints using
relief printing with woodblocks turned out exactly how I envisioned them.
Another challenge I faced was during the brainstorming process of what image I wanted
to create for the first project. Being the first project, I had not yet explored this new theme I had
created. I knew the image had to reflect the overall theme, but I could not commit to one topic. It
was not until I had finally decided to pull out my old lab notebook and scanned some images I
took during my microbiology lab. It was then that I came across a picture I took of a body louse.
I soon realized that it is important to spend time researching your topic and theme. From then on,
I made sure to revisit some things I personally saw and experienced throughout my time as a
UAH biology student.
Overall, I feel that this project illustrated the theme that I had proposed at the beginning
of the semester. I am happy with the images created, and I believe that they embody the idea that
art is found in science. If anything, I feel like this theme could be explored in greater depth, and I
would like to apply it to future art projects.

